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[Translation Japanese English of JP S59 210543A] 
2. Scope of Patent Claims 

1. A laser recording medium, comprising two thin films that are 
transparent to recording light on a substrate; and a light absorber layer 
absorbing recording light, which is arranged between the two thin films, 

5 wherein a plurality of the light absorber layers absorbing recording light are 
laminated without changing. 

2. The laser recording medium according to claim 1, wherein a thin film 
of Si02, Te02, WO3, leuco dye, phenolphthalein, thymolpythalein, a mixture 
of fatty acid amide and a bisphenol-based compound, or fluoresceine is used 

10 as the thin film that is transparent to recording light. 

3. The laser recording medium according to claim 1 or 2, wherein, as the 
light absorber layer absorbing recording light, a semimetal such as tellurium, 
bismuth, or selenium, a vapor deposited thin film of a metal such as silver or 
gold, or a layer of vanadyl phthalocyanine, aluminum phthalocyanine, 

15 squarylium dye, nickel dithiolene complex, platinum dithiolene complex, or 
tellurium oxide is used for a semiconductor laser diode, a layer of 
fluoresceine, rhodamine B, rhodamine 6G, chalcogenide glass, or amorphous 
silicon including hydrogen is used for an argon laser, or a layer of 
oxazine-perchlorate, Nile blue A perchlorate, or gallocyanine is used for a 

20 helium-neon laser. 

4. A laser recording medium, comprising two thin films that are 
transparent to recording light on a substrate; and a light absorber layer 
absorbing recording light, which is arranged between the two thin films; 
wherein a multilayer laser recording medium includes two or more fight 

25 absorber layers of the same kind and thin films sandwiching the light 
absorber layers and transparent to recording light; and wherein the 
multilayer laser recording medium includes two or more fight absorber 
layers of a different kind from the above-mentioned light absorber layers and 
thin films sandwiching the fight absorber layers and transparent to 

30 recording light. 
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5. The laser recording medium according to claim 4, wherein a thin film 
of Si02, Te02, WO3, leuco dye, phenolphthalein, thymolpythalein, a mixture 
of fatty acid amide and a bisphenolbased compound, or fluoresceine is used 
as the thin films transparent to recording light. 
5 6. The laser recording medium according to claim 4 or 5, wherein, as the 
light absorber layer absorbing recording light, a semimetal such as tellurium, 
bismuth, or selenium, a vapor deposited thin film of a metal such as silver or 
gold, or a layer of vanadyl phthalocyanine, aluminum phthalocyanine, 
squarylium dye, nickel dithiolene complex, platinum dithiolene complex, or 
10 tellurium oxide is used for a semiconductor laser diode, a layer of 
fluoresceine, rhodamine B, rhodamine 6G, chalcogenide glass, or amorphous 
silicon including hydrogen is used for an argon laser, or a layer of 
oxazineperchlorate, Nile blue A perchlorate, or gallocyanine is used for a 
helium-neon laser. 

15 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a laser recording medium that 
records and reproduces an optical signal by irradiating a laser beam on thin 
20 films that are laminated on top of a substrate so as to change a reflection 
coefficient or a transmissivity thereof. 

[Description of the Related Art] 

Heat mode recording systems in which a heat effect generated by a 
25 laser beam is used for recording are characterized in that, 

(1) an excellent recording preservability that does not change over the years 
is provided, 

(2) real time recording and reproduction are possible, and 

(3) their recording density is extremely high compared with that of a 
30 magnetic recording or the like. 



3 



. p i .p. iiy.^ *W" * 




[Translation Japanese English of JP S59 210543A] 

Therefore, applications of the heat mode recording systems for mass storage 
systems or image files have been widely examined. Conventionally, as a 
heat mode type recording medium, laser recording materials such as a 
recording layer formed on a substrate, in which a dye serving as a light 
5 absorber is dissolved by an applied binder layer (US Patent No. 1,117,419), 
or a recording layer in which a layer of a metal, metallic oxide, or 
chalcogenide is vapor deposited to form a thin film, using a method for 
forming a thin film such as sputtering (for example, see M. L. Veven, Records 
of the 11th Symposium on Electron Ion and Beam Technology (1969), 

10 Electronics, March 18, p.50 (1968), JP S50469317A, or the like) are used. 

However, the laser recording materials described above are materials 
that are absorptive at an Ar or He-Ne laser emission wavelength and a 
recording threshold energy is high in either material, so that it is necessary 
to use a laser light source whose output is high and a bulky modulator. 

15 Recently, in order to downsize the light source and to make the 

modulator faster and smaller, a semiconductor laser diode (LD) came to be 
used for laser recording and a heat mode recording material that uses an 
emission wavelength of LDs oscillating in the near-infrared region (up to 830 
nm) began to be reported (see Yamazaki et. al. in proceedings of a 

20 presentation at the autumn annual meeting of the Japan Society of Applied 
Physics, 17P-H 16, (1980), for example). 

However, when a light absorber layer of the recording medium is 
made of a single metal, it is impossible to prevent oxidation and 
deterioration from the surface and the recording sensitivity changes over 

25 time. 

Therefore, there is a need for a medium whose preservation stability 
is excellent and whose recording threshold is low. 

On the other hand, as a method for further improving the recording 
density, (l) miniaturizing the recording pits and (2) multilayer recording can 
30 be considered. However, as for (l), the radius of the recording pits has 
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reached 1 pun, which is in the wavelength order, at the present state and is 
difficult to improve drastically . Therefore, (2) multilayer recording is the 
only method for increasing the recording density. However, such a heat 
mode recording material for multilayer recording has not been reported so 
5 far and an invention of a laser recording medium that is capable of high 
density recording is awaited. 

[Object of the Invention] 

The present invention relates to a laser recording medium that 
10 utilizes a change in a material state by using light energy of a laser light for 
recording. An object of the present invention is to provide a laser recording 
medium having a sensitivity that is the same as or superior to that of a 
conventional laser recording medium, and being capable of multilayer 
recording. 

15 

[Configuration of the Invention] 

That is, the present invention will be described as follows. A first 
invention of the present invention is an invention of a laser recording 
medium including two thin films that are transparent to recording light on a 

20 substrate; and a light absorber layer absorbing recording light, which is 
arranged between the two thin films, wherein a plurality of the light 
absorber layers absorbing recording light are laminated without changing. 

A second invention of the present invention is an invention of another 
laser recording medium, comprising two thin films that are transparent to 

25 recording light on a substrate; and a light absorber layer absorbing recording 
light, which is arranged between the two thin films; wherein a multilayer 
laser recording medium includes two or more light absorber layers of the 
same kind and thin films sandwiching the light absorber layers and 
transparent to recording light; and wherein the multilayer laser recording 

30 medium includes two or more light absorber layers of a different kind from 
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the above-mentioned light absorber layers and thin films sandwiching the 
light absorber layers and transparent to recording light. 

FIG. 1 is a cross-sectional schematic view illustrating a basic 
configuration of a laser recording medium according to the present invention. 
5 In FIG. 1, reference numbers 11 and 13 denote transparent vapor- deposited 
films, 12 denotes a light absorber layer, and 14 denotes a substrate. 

Recording onto this laser recording medium is performed as shown in 

FIG. 2. 

That is, FIG. 2 shows cross sectional schematic views illustrating 

10 examples of a basic recording mechanism of a laser recoding medium 
according to the present invention. In FIG. 2, reference number 21 denotes 
a substrate, 22 and 23 denote transparent thin films, 24, 25, and 26 denote 
light absorber layers, and 27, 28, and 29 denote recording pits. 

In the light absorber layer 24 of a heat deformation type, when laser 

15 light is irradiated from the side of the transparent substrate 21 or from the 
side of the thin film 23, the laser light is absorbed by the light absorber layer 
24 and is converted into heat energy, then the light absorber layer 24 is 
dissolved and evaporated, and its reflection coefficient is decreased at the 
recording pit portion 27 (FIG. 2(A)). 

20 When using the light absorber layer 25 of another heat deformation 

type, the light absorber layer 25 is swelled and deformed to form the 
recording pit 28 by heat of laser light in a similar manner, so that its 
reflection coefficient is increased. (FIG. 2(B)). 

When using the light absorber layer 26 of a denaturation type, heat 

25 of laser light similarly causes a change in the reflection coefficient of the 
light absorber layer 26 through crystallization or photochromism or the like, 
so that the recording pit shown as reference number 29 is formed (FIG. 2(C)). 

FIG. 3 is a cross sectional schematic view illustrating an example of 
a multilayer laser recording medium according to the present invention. In 

30 FIG. 3, reference numbers 30, 32, and 34 denote transparent vapor-deposited 
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films, 31 and 33 denote light absorber layers of the same kind, 35 denotes a 
substrate, B denotes a beam for writing, and L denotes a focal lens. 

The recording principle of this laser recording medium is similar to 
that of the medium in FIG. 1, however a selection between the light absorber 
5 layers 31 and 33 is performed by changing a focus position of a laser beam, 
for example. In FIG. 3, beams Bi and B2 have a light source with the same 
wavelength, however the beams can be focused only onto a corresponding 
light absorber layer to perform recording through lenses Li and L2 whose 
focus positions are different from each other . 

10 The above figures show only light absorber layers with one layer and 

two layers, however, it is possible to use three or more layers since the layers 
are substantially independent from each other. 

FIG. 4 shows calculation results of an energy density at layers of a 
laser recording medium using laminated light absorber layers of the same 

15 kind, taking the transmissivity of the light absorber layers and the 
numerical aperture (NA) of the lenses as parameters. In other words, FIG. 
4 shows a degree of interference to other layers when the lens is focused on a 
certain light absorber layer. That is to say, FIG. 4 is a graph illustrating a 
relation between a number of the light absorber layers (n) (shown on the 

20 horizontal axis) and a power density that reaches the light absorber layers 
(absolute value) (shown on the vertical axis). In FIG. 4, reference symbol L 
indicates the thickness of one layer and T indicates the transmissivity of one 
layer. 

As FIG. 4 shows clearly, in a medium using a lens whose NA is 0.5 
25 and a light absorber layer whose transmissivity is 10%, the energy density of 
the irradiated laser light becomes one tenth or less at a light absorber layer 
that is separated from a focus point by a distance of 2 |xm, and is sufficiently 
capable of separated recording, that is multilayer recording when 
considering the recording threshold of the laser recording medium. Stating 
30 it succinctly, it is possible to make a laser recording medium by laminating 
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ten layers of light absorber layers when their transmissivity is 10% and the 
transparent thin films between the light absorber layers have a thickness of 
2 \xm or more. 

This is a result when light absorber layers of the same kind are used. 
5 When light absorber layers with different materials are used, multilayer 
recording is not affected at all even when thin films between the light 
absorber layers are 2 \xm or less since laser light sources with different 
wavelengths are used. 

Thus, a laser recording medium such as shown in FIG. 5 can be 
10 manufactured. That is, FIG. 5 is a cross-sectional schematic view 
illustrating another example of a laser recording medium according to the 
present invention. In FIG. 5, reference number 50 denotes a substrate, 51, 
53, 54, 55, and 56 denote transparent thin films. 

Reference numbers 52 and 57 denote light absorber layers with mutually 
15 different characteristic absorbing bands. 

Reference number Bi denotes a recording light source having a wavelength 
that is absorbed only by the light absorber layer 57, B2 denotes a recording 
light source having a wavelength that is absorbed only by the light absorber 
layer 52. 

20 As described above, it is necessary to separate each pair of light 

absorber layers 52 or 57 by a distance of 2 jan or more (when NA = 0.5 and 
T% = 10%) in multilayer recording using light absorber layers of the same 
kind, however, with a configuration of a laser recording medium as shown in 
FIG. 5, the light absorber layers 52 and 57 are combined, so that the 

25 thickness of the medium becomes small. Furthermore, since the light 
absorber layers 52 and 57 do not absorb light Bi or B2 of the other 
wavelength, it becomes possible to drastically improve multilayer recording 
without decreasing the light usage efficacy or affecting the sensitivity. 

In the present invention, as an example of the thin film that is 

30 transparent to recording light, a thin film of Si02, Te02, WO3, leuco dye, 
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phenolphthalein, thymolpythalein, a mixture of fatty acid amide and a 
bisphenol-based compound, or fluoresceine can be used. 

In the invention, as an example of the light absorber layer absorbing 
recording light, a semimetal such as tellurium, bismuth, or selenium, a 
5 vapor deposited thin film of a metal such as silver or gold, or a layer of 
vanadyl phthalocyanine, aluminum phthalocyanine, squarylium dye, nickel 
dithiolene complex, platinum dithiolene complex, or tellurium oxide can be 
used for a semiconductor laser diode, a layer of fluoresceine, rhodamine B, 
rhodamine 6G, chalcogenide glass, or amorphous silicon including hydrogen 
10 can be used for an Ar laser, or a layer of oxazine-perchlorate, Nile blue A 
perchlorate, or gallocyanine can be used for a He-Ne laser. 

[Working Examples] 

Hereinafter, the present invention will be described further in detail 
15 with reference to the following Working Examples. However, the invention 
is not limited to this. 

Working Example 1 

A mixture of bisphenol A and stearamide in the proportion of 1 to 1 

20 was vapor deposited with an internal pressure of a vacuum chamber that 
was not more than 1x10 5 , at a vapor deposition speed of 10 A/sec, to a film 
thickness of 5000 A, on top of a glass substrate, so that a transparent thin 
film was formed. Next, Te was vapor deposited to a film thickness of 150 A 
on top of the thin film, then crystal violet lactone (hereinafter abbreviated as 

25 CVL) was immediately vapor deposited to a film thickness of 1 fim on top of 
the Te thin film under similar vapor depositing conditions as for the 
stearamide, and thus a laser recording medium was manufactured. This 
laser recording medium was constituted by thin films turning transmitted 
light into a fight brown color. 

30 When writing onto this laser recording medium with semiconductor 
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laser diode (wavelength 830nm) pulses whose light beam radius was 1.5x1.8 
fxm and whose power at a medium surface was 6.0 mW, recording pits were 
formed on the medium surface by the heat of the laser light. The pulse 
width that was necessary to form pits became to have a recording threshold 
5 of 100 nsec, which corresponded to a sensitivity of about 30 mJ/cm 2 . The 
reflection coefficient and the transmissivity of the medium changed by the 
formation of the pits, and existence or nonexistence of a signal record was 
confirmed by scanning with laser light whose power was decreased. 

10 Working Example 2 

A phenolphthalein (hereinafter abbreviated as PP) layer was vacuum 
deposited to a thickness of 1 \axxi on top of a polymethyl methacrylate 
(hereinafter abbreviated as PMMA) substrate, forming a transparent thin 
film. Next, vanadyl phthalocyanine (hereinafter abbreviated as V-Pc) was 

15 vapor deposited to a thickness of 400 A, forming a light absorber layer. 
Malachite green lactone (hereinafter abbreviated as MGL) was vapor 
deposited to a thickness of 1 \\m on top of the light absorber layer, and thus a 
laser recording medium was manufactured. This laser recording medium 
was constituted by thin films turning transmitted light into a light blue color. 

20 When writing onto this laser recording medium with a similar laser light as 
that in the Working Example 1, recording pits were formed at a laser pulse 
width of 300 nsec. This value corresponded to a sensitivity value of about 
100 mJ/cm 2 . 

25 Working Example 3 

Thymolpythalein (hereinafter abbreviated as TP) was vapor 
deposited to a thickness of 1.0 ^im on top of a polycarbonate (hereinafter 
abbreviated as PC) substrate, so that a transparent thin film was formed. 
Subsequently, Bi was vapor deposited to a thickness of 120 A on top of this 

30 thin film, then TH-107 (produced by Hodogaya Chemical Co, .Ltd.) was vapor 
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deposited to a thickness of 5.0 \im. Bi was vapor deposited to a thickness of 
100 A on top of this thin film, and lastly CVL was vapor deposited to a 
thickness of 1.0 fan, and thus a laser recording medium of a double recording 
type was manufactured. 
5 A laser recording focus was adjusted on the first Bi layer from the 

medium surface of this laser recording medium, and recording onto the first 
layer was performed. Subsequently, a recording focus was adjusted on the 
second Bi layer from the medium surface, and recording onto the second 
layer was performed. In both cases, when the laser power was decreased to 

10 one tenth and the focus was adjusted on the corresponding Bi layer, it was 
confirmed that recording was performed through which recording pits were 
formed and the reflection coefficient was decreased. The laser pulse width 
showed a recording threshold at a laser pulse width of 150 nsec under 
similar conditions as that of the Working Examples 1 and 2. This value 

15 corresponded to a sensitivity of 45 mJ/cm 2 . 

Working Example 4 

CVL was vacuum deposited to a thickness of 2.5 \im on top of a glass 

substrate, so that a thin film was formed. Next, Te was sputtered to a 
20 thickness of 100 A, so that a thin film serving as a light recording layer was 

formed. Subsequently the sputtering target was changed to Si02 and SiC>2 

was sputtered to a film thickness of 2000 A, and thus a laser recoding 

medium was manufactured. 

When a semiconductor laser diode light was irradiated on this laser 
25 recording medium under the same conditions as those of the Working 

Examples 1 and 2, it was possible to perform recording at a laser pulse width 

of 160 nsec. This value corresponded to a sensitivity of 48 mJ/cm 2 . 

Working Example 5 to 9 
30 Hereinafter, laser recording media as shown in Table 1 were 
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manufactured and the formation of recording pits was confirmed in 
performing laser recording. The recording sensitivity is shown in Table 1. 

Table 1 



Example 
Number 


Medium 
Configuration 


Recording 
Sensitivity 




Substrate 




First layer Second layer Third layer 


5 


PMMA//CVL /Au /PP /Ag / MGL 

(1.0 [im) (100 A) (5.0 M m) (100 A) (1.0 nm) 


150 nsec 180 nsec 

(45 mJ/cm 2 ) (60 mJ/cm 2 ) 


6 


Glass // TH-107 / Al-Pc / SiO z / VPc / RED-DCF 
(1.0 nm) (400 A) (1000 A) (400 A) (1.0 |im) 


300 nsec 350 nsec 

(100 mJ/cm 2 ) (110 mJ/cm 2 ) 


7 


PC //PP /Ag /CVL /Ag /PP /Ag /CVL 
(1.0 urn) (100 A) (2.0 urn) (100 A) (2.0 urn) (90 A) (1.0 ^m) 


150 nsec 200 nsec 200 nsec 
(45 mJ/cm 2 ) (60 mJ/cm 2 ) (60 mJ/cm 2 ) 


8 


PMMA//TP /Tfe /MGL/ Al-Pc /Te0 2 /SQ-N/CVL 
(1.0 imi) (100 A) (2.0 M m) (400 A) (3000A) (400 A) (1.0 Jim) 


200 nsec 250 nsec 200 nsec 
(60 mJ/cm 2 ) (75 mJ/cm 2 ) (60 mJ/cm 2 ) 


9 


PMMA//PP /Te /WOa /V-Pc /CVL 
(1.0 urn) (100 A) (2.0 urn) (400 A) (2.0 |un) 


200 nsec 250 nsec 
(60 mJ/cm 2 ) (75 mJ/cm 2 ) 



5 Al-Pc- aluminum phthalocyanine, SQ*N- dimethylaminonaphthylsquarylium 
RED-DCF: produced by Hodogaya Chemical Co,.Ltd. 

Working Example 10 

CVL was vapor deposited to a thickness of 1.0 \xm on top of a PMMA 

10 substrate, so that a transparent thin film was formed. Subsequently, TeC>2, 
Te, and Ge were vapor deposited together so as to form TeOuGeo.i, and the 
thin film thereof was laminated to a thickness of 1000 A. Then, PP was 
vapor deposited to a thickness of 3.0 jxm. Furthermore, TeOi.iGeo.i was 
laminated to a thickness of 1000 A, and lastly CVL was vapor deposited to a 

15 thickness of 2.0 jim, and thus a laser medium for double recording was 
manufactured. Then, the recording medium was treated with heat so as to 
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be changed from a precipitation state to a crystallized state. The focus was 
adjusted on the first TeOi.iGeo.i layer from the medium surface of this laser 
medium, then the focus was adjusted on the second TeOi.iGeo.i layer, so that 
recording was performed. 
5 In both cases, when the laser power was decreased to one tenth and the focus 
was adjusted on the corresponding TeOi.iGeo.i layer, it was possible to read 
out that a reflection coefficient was decreased at the recording pit portions. 
A laser pulse width was 200 nsec under similar conditions as those of the 
Working Examples 1, 2, and 3. This value corresponded to a sensitivity of 
10 60 mJ/cm 2 . 

When a beam area of laser pulse light for recording was expanded tenfold 
and TeOi.iGeo.i layers were scanned with an initial laser power width, both 
the TeOi.iGeo.i layers were recrystallized and the recording pits were 
cleared. 

15 

Working Example 11 

CVL was vapor deposited to a thickness of 1.0 jun on top of a PMMA 
substrate, then V-Pc (250 A), PP (3.0 ^un), VPc (250 A), and RED DCF (3.0 
\jnn) were vapor deposited and laminated, and thus a laser medium for 
20 double recording was manufactured. 

With a similar method to that of the Working Examples 1, 2, 3, and 
10, recording onto two layers was performed. The focus was adjusted on 
V-Pc, and laser light was recorded. 

Recording pits were formed at a laser pulse width of 300 nsec. This value 

25 corresponded to a sensitivity of 100 m J/cm 2 . 

Subsequently, when the focus was adjusted on the second V-Pc layer and 
laser fight was irradiated, recording pits were formed at a laser pulse width 
of 350 nsec. This value corresponded to a sensitivity of about 120 mJ/cm 2 . 

This laser recording medium was manufactured so as to have 

30 different emitted colors for recording onto the first layer and the second layer. 
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After recording onto the layers, red and blue color emissions were confirmed 
by observation with a microscope. Therefore, independent recording and 
reproduction are clearly made possible by separating the layers by a distance 
of 3 \xm in a film thickness direction. 

5 

Working Example 12 

TP was vapor deposited to a thickness of 1.0 urn on top of a PMMA 
substrate, and amorphous silicon including hydrogen was formed at a film 
thickness of 1000 A , using plasma CVD. Next, CVL was vapor deposited to 
10 a thickness of 2.0 [im, and on the top thereof, As4oBe25GeioB25 was formed at 
a thickness of 3000 A , by' using RF sputtering. 

Furthermore, SiC>2 was deposited to a film thickness of 2000 A on top of the 
As4oBe25GeioB25, and thus a laser recording medium was manufactured. 

When the focus of Ar laser fight with a wavelength of 5 14 nm was 

15 adjusted on the amorphous silicon layer to perform recording, the refractive 
index of the amorphous silicon layer was changed and it was possible to 
perform recording. Next, when Ar laser light with a wavelength of 455 nm 
was irradiated only on the As4oBe2sGeioB25 layer to perform recording, the 
refractive index of the As4oBe25GeioB25 layer was changed and it was possible 

20 to perform recording. He-Ne laser light was used to read out the recording 
light. 

When an ultraviolet ray was irradiated from a BiC>2 surface of the laser 
medium, it was possible to erase the recording only at the first 
As4oBe2sGeioB25 layer. 

25 

[Effect of the Invention] 

As described above, the laser recording medium according to the 
present invention can be manufactured simply, widely, and uniformly with a 
method in which vapor deposited layers are laminated on top of a substrate. 
30 It should be noted that it is easy to manufacture such a medium even with a 
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transparent substrate such as a plastic substrate that is likely to be 
deformed by heat or contorted since the manufacturing conditions do not 
need to include a process of heating the substrate or the like. 

Furthermore, the manufactured laser recording medium is provided 
5 with a recording sensitivity and a contrast that are the same as or superior 
to that of a conventional laser recording material of a heat mode type, and 
planes of the medium are flat before and after recording since the light 
absorber layers are sandwiched by transparent thin films, and thus, cover a 
deformation at pit generation portions that is caused by laser recording. 

10 Therefore, multilayer recording as shown in the examples in which a 
plurality of recording media are combined can be easily performed by 
selecting a focus depth or a wavelength of a laser for recording. 

Furthermore, as for the stability of the medium, the transparent thin 
film as a component material is extremely stable and has an advantage that 

15 a stability of the light absorber layer is improved as well since the upper and 
lower layers that sandwich the light absorber layer have an adequate effect 
of antioxidation against a deterioration by oxidation that is caused when 
using a semimetal such as Te or Bi as a light absorber. 

20 4. Brief Description of the Drawings 

FIG. 1 is a cross sectional schematic view illustrating a basic 
configuration of a laser recording medium according to the present invention. 
FIG. 2 shows cross-sectional schematic views illustrating examples of a basic 
recording mechanism of a laser recoding medium according to the present 

25 invention. FIG. 3 is a cross sectional schematic view illustrating an 
example of multilayer recording by a laser recording medium according to 
the invention. FIG. 4 is a graph illustrating a relation between a number of 
the light absorber layers and a power density of a laser recording medium 
according to the invention. FIG. 5 is a cross -sectional schematic view 

30 illustrating another example of a laser recording medium according to the 
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present invention. 

11, 13, 22, 23, 30, 32, 34, 51, 53, 54, 55, 56,: transparent thin layer, 12, 
24, 25, 26, 31, 33, 52, 57,: light absorber layer, 14, 21, 35, 50,: substrate, 27, 
28, 29, 36, 37,: recording pit , B: beam for writing, L: focal lens. 
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